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Orthodontic-Surgical Management of A Horizontally Impacted Maxillary incisor −
A Case Report
Abstract
A 11-year-old girl came with her grandmother due to her impacted maxillary incisor. She was suggested to
receive orthodontic treatment while having routine oral examination at school. After orthodontic
examination & evaluation, skeletal Class III jaw relation with orthodivergent facial pattern, Class III
malocclusion and impacted maxillary central incisor was diagnosed. After full mouth fixed edgewise
orthodontic guiding treatment and surgical closed eruption of the impacted incisor, the maxillary central
incisor was moved into a proper position. Angle Class I molar relation, acceptable overbite and overjet
and well-aligned dentition was also achieved. The total treatment period was 35 months.
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Case Report

Orthodontic-Surgical Management of
A Horizontally Impacted Maxillary incisor
−A Case Report
Chih-Hsiang Chan, Szu-Ting Chou, Yu-Chuan Tseng, Chin-Yun Pan, Hong-Po Chang, Chung-Wei Wu*
Department of Orthodontics, Kaohsiung Medical University Hospital

Department of Oral Surgery, Kaohsiung Medical University Chung-Ho Memorial Hospital*

A 11-year-old girl came with her grandmother due to her impacted maxillary incisor. She was suggested to
receive orthodontic treatment while having routine oral examination at school. After orthodontic examination &
evaluation, skeletal Class III jaw relation with orthodivergent facial pattern, Class III malocclusion and impacted
maxillary central incisor was diagnosed. After full mouth fixed edgewise orthodontic guiding treatment and
surgical closed eruption of the impacted incisor, the maxillary central incisor was moved into a proper position.
Angle Class I molar relation, acceptable overbite and overjet and well-aligned dentition was also achieved. The
total treatment period was 35 months. (J. Taiwan Assoc. Orthod. 26(4): 245-255, 2015)
Key Words: Impacted maxillary incisor, Closed eruption

impaction of the maxillary central incisor poses a problem

INTRODUCTION

2

at an earlier age. According to the review by Bishara, the

A tooth normally erupts when 1/2 to 3/4 of its final

causes of tooth impaction are divided into generalized and

root length has developed. Impaction is usually diagnosed

localized factors. The most common causes are localized

well when the tooth fails to erupt. The most commonly

and lack of space for eruption, prolonged retention or

impacted teeth are the mandibular third molars, followed

early loss of the deciduous tooth, abnormal position of the

by the maxillary canines, mandibular second premolars,

tooth bud, the presence of alveolar cleft, ankylosis, cystic

and maxillary central incisors. Although the maxillary

or neoplastic formation, alveolar or dental trauma, and

canine is the most frequently impacted anterior tooth,

dilaceration of the root.
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Treatment alternatives for an impacted central

Her maxillary dental midline deviation was hard to

incisor include extraction and restoration with prosthesis

confirm due to her malaligned maxillary anterior teeth.

as bridge or an implant later when growth has ceased;

The maxillary left central incisor was impacted. The

extraction and closure of the space by substituting the

maxillary right central incisor and left lateral incisor with

lateral incisor for the central incisor with subsequent

severe rotation were also noted. She had dental Class III

prosthetic restoration; and surgical exposure, orthodontic

malocclusion and anterior crossbite (Fig 2). From lateral

space opening, and traction of the impacted central incisor

cephalometric analysis, the jaw relation showed skeletal

into its proper position.

Clinicians should consider

Class III (ANB:-0.5˚), orthodivergent facial pattern, and

treatment goals that minimize injuries to the dentition and

her cervical vertebral maturation (CVM) stage with CS3

the periodontium.

stage. (Fig 3)

4.5

This patient had history of trauma at her early age.

CASE REPORT

Radiographs showed that the maxillary left central incisor

DIAGNOSIS AND ETIOLOGY

region. CBCT (Cone Beam Computed Tomography)

impacted in a horizontal position nearby the nasal floor

A 11-year-old girl with permanent dentition sought
treatment to her unerupted anterior tooth. She had a straight

showed the impacted maxillary left central incisor was
above lateral incisor without dilacerated root. (Fig 3)

profile with unremarkable facial asymmetry. (Fig 1)

Fig 1. Initial extraoral photographs

Fig 2. Initial intraoral photographs
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induced natural eruption process.

TREATMENT OBJECTIVES

Palatal attachment was bonded then powerchain was

Our treatment objectives were to (1) correct

used for tracting impacted central incisor to main wire

malaligned anterior teeth and (2) regain space for

with occlusal direction. (Fig 5) After 3 months activation,

impacted tooth 21, (3) surgical exposure was performed

panoramic film was taken for re-evaluation. (Fig 6)

by then. At surgery, remove any hard or soft tissue
obstruction and expose the unerupted tooth. (4) Establish
adequate attached gingiva and try to get symmetric
gingival margins for both maxillary central incisors.

nd

Then 2 surgical exposure (Fig 7) was performed
for labial attachment application, for more accurate force
direction to tract the impacted central incisor. Also, after
3 months activation, panoramic film was taken for reevaluation.(Fig 8)

TREATMENT ALTERNATIVES
Orthodontic space regaining, surgical exposure and
traction of the impacted incisor into its proper position.
Extraction of the impacted central incisor,
orthodontic space remaining, and prosthesis with a bridge
or an implant when growth had ceased.

After 10 months of activation, the impacted incisor
emerged and lingual button were bonded to derotate. (Fig
9) After aligning and leveling, tooth 21 with reddish patch
over gingival margin was noted. (Fig 10)
After 35 months of active treatment, we achieved
a balanced occlusion and better overbite and overjet.
(Fig11, 12) Photographs, dental casts, and panoramic and
cephalometric radiographs were taken at the end of the

TREATMENT PLAN

treatment (Fig 13). Impressions were taken to fabricate a

After the possible treatment alternatives discussing,
her grandparents and clinician chose to try to save the
impacted incisor and tract to its proper position.

TREATMENT PROGRESS
At the beginning, we used self-ligating system (0.022
®

slot Damon system) to relieve anterior teeth crowding
and regain space for impacted tooth. We also used 0.013-in
CuNiTi as double archwire in horizontal accessory slot for
nd

leveling the maxillary left lateral incisor, 2 order bending
on main wire prevented disturbing lateral incisor to its
position. (Fig 4) Once we regained enough space, the
patient was transferred to oral surgeon, a relatively rigid
main wire (0.019x0.025-in stainless steel ) was applicative
for surgical exposure.
st

maxillary circumferential retainer, and 0.0175-in tripleﬂex
wires were bonded to the lingual surfaces between the
st

mandibular 1 premolars and the palatal surface of the
maxillary incisors and canines.

TREATMENT RESULT
The impacted maxillary left central incisor was
brought into proper alignment with the adjacent teeth and
produced a harmonious smile (Fig 11). Surgical exposure
with closed eruption technique was indicated during
the traction of the central incisor to provide an adequate
width of attached gingiva. We still need a long-term
follow up for gingival condition.
Bilateral Class I molar relationships with ideal
overjet and overbite were achieved. The final radiographs

At 1 surgical exposure with closed eruption

indicated intact roots, proper root alignment, and no

technique, we found that the impacted maxillary left

root disease, but mild root resorption over tooth 21, 22

central incisor rotated due to lateral incisor alignment

were noted (Fig 13). The cephalometric analysis at the
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Fig 3. Initial Lateral cephalometric and panoramic film and CBCT (2011.8.9)
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Fig 4. Initial alignment and leveling intraoral photographs (2012.3.12)

st

Fig 5. 1 surgical exposure: Attachment over palatal side of tooth 21 with
powerchain tract to main wire (0.0190.025-in SSW) (2012.8.8)

Fig 6. Re-evaluation pano x-ray (2012.10.30)
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nd

Fig 7. 2 surgical exposure: Attachment over labial side of tooth 21 with powerchain to main wire (2012.12.7)

Fig 8. Re-evaluation pano x-ray (2013.3.5)

Fig 9. Tooth 21 erupting: Derotation with powerchain (2013.5.27)
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Fig 10. Tooth 21 erupted: Space over 11 and 21, 21 gingival reddish patch was noted (2013.10.5)

Fig 11. Finish extraoral photograph (2014.7.22)

Fig 12. Finish intraoral photographs (2014.7.22)
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Fig 13. Finish Lateral cephalometric and panoramic film (2014.7.22)

Fig 14. Initial and post-tx cephalometric superimposition

Table 1.
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end of the treatment showed that the skeletal relationship

exposure in order to avoid more bone destruction during

improved might due to the anterior crossbite correction.

the first stage of crown exposure.

9,10

(Fig 14, Table 1.2) Upper incisors with more inclination

With respect to the uncovering ﬂap design, this case

was noted. Her facial profile was much better after

used the closed-eruption surgical technique, which returns

treatment.

the ﬂap to its original location after placing an attachment
on the impacted tooth. The technique induced natural
tooth eruption of the impacted tooth. Vermette compared

DISCUSSION
We first determined whether the impacted tooth
could be successfully aligned in its proper position on
the basis of its position and direction, the amount of root
5

formation, and the degree of root dilacerations.

Although the impacted maxillary incisor occurs
less frequently than the maxillary canine, it brings
concerns to parents in the early mixed dentition because
4

of noneruption of the tooth. However, it is important
to properly inform the patient and the parents of the
possibility of failure before extensive measures are
6,7

undertaken to save a severely impacted tooth.

The appearance of a collar of reddish, nonkeratinized
gingiva around the erupted maxillary incisor during
active treatment may be due to long span of eruption.
Studies of tooth extrusion as a method of implant site
development have shown similar results. Such studies
suggest that extrusive tooth movement may lead to
the appearance of free gingival tissue originating
from sulcular nonkeratinized epithelium in a process
compared to peeling off the tooth as it erupts. Mantzikos
and Shamus thus classified the soft tissue response to
orthodontic extrusion in four stages: (1) before forced
eruption, (2) gingival collar redness, (3) red patch and (4)

these two surgical techniques and found that the apically
positioned flap technique had more negative esthetic
effects such as increased crown length and gingival scars
than the closed-eruption technique.

11

CONCLUSION
The treatment approach of impacted maxillary teeth
requires the cooperation of dental specialties such as
orthodontics, oral surgery, and maybe prosthodontics.
The current treatment modality, instead of extraction, is
to have surgical crown exposure with the placement of
an auxiliary, followed by orthodontic positioning of the
tooth.
Treatment should start as early as possible and aim
at tooth alignment in the dental arch following surgical
exposure and orthodontic traction. To this end, an interdisciplinary approach is considered necessary to ensure an
optimal outcome.
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水平阻生正中門齒合併口外關閉萌出法
之矯正誘導治療
詹至翔．周思婷．曾于娟．潘金芸．張宏博．吳崇維*
高雄醫學大學附設醫院齒顎矯正科
高雄醫學大學附設醫院口腔顎面外科*

此病例報告是一水平阻生正中門齒及前牙嚴重旋轉的矯正治療，11歲女孩於學校例行性檢查，建議
接受齒顎矯正治療。臨床檢查顯示患者屬骨性三級異常、正常開展臉型，咬合關係呈現安格式三級咬合
異常、上顎阻生正中門牙。經本院口腔外科手術關閉萌出法及矯正誘導治療後，上顎正中門牙排列到
適當位置。治療結果呈現穩定安格式一級咬合、及良好的垂直與水平覆蓋。整體治療時間為35個月。

(J. Taiwan Assoc. Orthod. 26(4): 245-255, 2015)
關鍵詞：阻生正中門齒、關閉萌出法
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